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Intelligent robotic is one of the most popular and promising areas. It plays an important 
character in the real world, and includes lots of approaches and wide variety majors, such 
as an artificial neural network (ANN) control method and other computational capabilities. 
In the past years, intelligent robotics have made great progress, which has solved issues 
on the precision works in surgeries, accompany aged people, or guide disabled people in 
public areas, etc. Essentially, intelligent robotics act indispensable roles in the real world. 
Navigation robotic is a branch of intelligent robotics, most intelligent navigation 
robotics have highly applicable to support our daily life in two ways, outdoor navigation 
and indoor navigation. Robot navigation in outdoor environments are rely on GPS and 
Compass sensors more as robot’s sensation. While GPS based navigation has greatly 
advanced over the past decades, positioning indoor is still an open issue. However, 
previously mentioned sensors have limited precision in indoor environments. In order to 
solve these problems, a new indoor navigation approach to resolve the limitations will be 
presented in this thesis. Navigating robots in complex indoor environments, such as airports, 
hospitals, and museums, especially in museum environments, robots are requested to avoid 
exhibits and detect objects which users intended. Intact navigation reliability and accuracy 
in indoor environments are two of the most challenging issues of today’s intelligent robot 
navigation. 
Traditional navigation robotics, like other studies show different methods to control the 
wheelchairs, such as control the joystick or via human brain signals. These techniques 
require a lot of physical or mental cost work by the disabled/aged user. Accordingly, this 
thesis proposes an easy-to-use human-like method to reduce physical or mental work 
demands for non-technique users, which a skillful user controls the robot in real 
environments, records collected sensor data and operational data, simultaneously. Next, 
train a supervised ANN with the collected data and surrounding information as a supervisor 
data. Dominate the robot imitates human’s operation, detects obstacles and avoids 
collisions. Additionally, the developed algorithm in this thesis consists of various 
intelligent computations such as neural networks and deep learning. 
A wheelchair robot is designed as the mobile robot platform and describes an efficient 
method to resolve these crucial issues for the wheelchair robot operating in art museum 
similar environments. It presents a new approach to deal with localization, collision 
avoidance, path planning, accurate positioning, and other modules responsible for user 
interaction. 
In this thesis, I developed an automatic detection of the free pathway in a corridor as an 
important task in autonomous wheelchair robot navigation, where the most important 
connection between multiple exhibition rooms. This implementation shows a human-like 
intelligent robot navigation technique based on different neural networks. In the proposed 
method, the robot has to rely on the Laser Range Finder (LRF) data and camera data to 
navigate in the narrow environment without any collisions as the first aim, and the second 
goal is: different ANN input models comparisons. Then, I am interested in object tracking 
and accurate positioning navigation, it includes different neural networks architectures, 
monochrome landmark, full-color painting recognition, and deep learning algorithms. This 
system enables robots to operate safely, reliably, accurately and does not require any 
modifications of the environment to the robot’s operation. Special emphasis is placed on 
the robots’ accurate positioning in front of the paintings, where the user can enjoy 
comfortably in the museum. An easy-to-use GUI is developed. Thus the user can pre-select 
the exhibition room and the paintings which he wanted to visit. Results demonstrate 
reliable robot operation. It navigates successfully in narrow corridors of the experimental 
environments, and finds the pre-determined showroom and paintings, then positioned in an 
accurate location in front of each painting. Moreover, this system enables the robot to 
operate safely, reliably, and accurately in dynamic unknown environments. 
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当学位論文審査委員会は、申請論文「A Novel Human-like Intelligent Wheelchair 
Robot Navigation in Indoor Environments」を詳細に査読した。また、平成 30 年 1 月
22 日に学位論文公聴会を開催するとともに、同日、論文内容の審査及び最終試験を実施
した。 
近年、知的ロボットの研究は大きく進展した。知的ロボットのうち、屋内におけるナビ
ゲーションロボットは、高齢者や歩行が困難な方の支援システムとして期待されているが、
まだ実用化段階には至っていない。申請論文では、美術館での車椅子ロボットの利用を想
定し、障害物を回避しながら狭い廊下を自動走行し、所望の部屋に入って、目的とする絵
画まで到達する車椅子ロボットの研究成果がまとめられている。このような車椅子ロボッ
トの制御を可能とするために、ロボットを安全かつ効率的に走行させるニューラルネット
ワークを構築したほか、レーザーレンジファインダーとカメラ画像を用いて、狭い廊下な
どで障害物を回避する技術を確立した。 
以上の成果は、国際学術専門誌に英文原著論文３報として掲載された。 
当審査委員会は、研究内容及び研究成果を慎重に吟味した結果、審査論文は、ロボティ
クス、制御工学、人工知能の諸分野において学術的価値のある知見を与えていると判断し、
博士（工学）の学位を授与するに値する論文であると判定した。 
